v
~

T g Frrar tn bt
f‘,’?. ;v as 8>
- ' %

,_
S
NP

,,
.7,
P

L)

®i’

T
“r-%y
A

){:)‘:q
» Ly
- rr

T

‘.;""7.::)' "‘(‘]

5]~ ?; ';.‘I =
r

b {{;‘
yyF

TECHNICAL RiPURT Mo, 258-45

-

NITROCELLULUSE AND PASTE MANUFACTURE AT U)
" KRUMMS, AND BOMLITZ VARKS .

%

: ]
3

S.APT.MBER 1945

. DTIC_

’ L DRCLASSIFIED ‘ ELECTER
poD DIR 6200.9 L AUG 3 1984 "

M FiLE copy

' D

1
*

9

U-S-NAVAL-TECHNICAL- MISSION-IN- EUROPE

DISTRIBUTION STAIEMENT &

UF %‘S': /{D f)’ d i hlic 1eleuso; i
S Rppoved for pullic IOt L @4 Om 1R 1R8

v p—




U. Se NAVAL TECHNICAL MISSION IN EUROPE
c/o Fleet Post Office
New York, N.Y,.
File: ~A9-16(3)(40/Hn)
Serial: -1316
6 October 1945

mm— UNCLASSIEIED

Chief, U.S. Naval Technical Xission in Europe.

From:
To Chief of Naval Operations (0P~16-PT),

Subject: - UeSe Naval Technical ifission in Burope Technical
Revort No. 258-45, Nitrocellulose and FPasto Man-
ufacture at Krummel and Bomlitz Vlorks - Forwarding of.

Enclosures: (A} (H¥) Ono (1) comploto copy of subjoct roport as
- listed in digtribution,

(B) (H7) One (1)} sot of nogativos of photographs in

subjoct roport with copy No. 1 as lisgted in

distribution,
1, Enclosurcs (a) and (B) arc forwarded horowithe
24 CNO (0P-16-P?) is roquosted to mako comploto addite

ional copivg of this ronort for forwarding to such othor agoncics

-
N
1

L
‘ab

A
B
LS
S ol

/ 7

{ ’/ZC /
DISTRIBUTION To: ‘ ,

as iay bo intorecgtod,
A H
Y Wiy /

4y
Py

CH

l‘

'{':’l.

e I
PPN
a e« @

b fa

s Y

CHO (OP=<16-PT). veesss W/ENclosuro B see.eee Copy Nos
PIAT seevoevtctosscsccesoerscosnscssossnves Copy No.
Officc of Roscarch and Invontion esseeseose Copy No,
coriﬁ‘ravEu GO0 0P 0520 CAPNPOQLIRIQOEIIYOIOIOROENOTO®STPO®PD Copy No.
ComNaviiu for Admiral’t}y’ 990000000 estptoR0BEe Copy Noe
BuOxrd (RQ ) 0060000008000 008 000000000800 Copy Hoa
Bulrd (RO 2&) 000 screeorsesseserIvenesetoces Qopy No.
Buwlrd (Pr 6) Gss00ssenccsecoossvsssvssencnses ODY No.
BuOrd (Pl' 6&) Seo0r0stsartteveeIs b YBRROR S Copy No.
Naval 2owdcr Factory, Indianhoad, ifds ¢see. Copy No.
NO.VTCC}«IiSEu (?\T&in FilC‘S) Cebesceconotsosoes Copy NO.

= .
ﬁO\OCO\IG\\H RIS VI

I R e - ~ - - - - - - - - - - 2 e ——

X
.l. .

T
.




s . W wm T atY ot . R T ey T Y Y e " " -7 . B oe e v R L e ¥ B R B i TR TR SR
Y ,\-..‘_L;\.-.).N.\-J...‘-.J\J- A St et A M N T I e At e e et et T TS A T T TR T L A T Mt Rt A D L T e S N N “-k' N
" .
™

" -‘ L“ .¢
"‘1}{} . | O
‘ - Aecession For .
@i NTIS GRA&I X
‘f | DTIC TAB 0
%X Unannounced 0
}}f-i Justification .
il
v Vet ARC-
’ Distribution/
<] Availability Codes
i3 Avail and/or
Dist Special
|\%‘\\ a
1‘.&" "
N
St N
Wl

o ' NITROCELLUIOSE AND PASTE MANUFACTURE AT
KRUMMEL, AND POMLITZ WORKS

W Y p?«:\“.
X ‘P" S 4

Wl

1‘.‘{# ) 4
{

el SUMMARY .

AR .! ' 3

Jh Plants for the manufacture of Nitrosellulose (N.C.) and Paste (the

: mixed N.Co and explosive oils such as Diethylenc Glycol Dinitrate ctc,)
oy wore investigated at Krummel ncar Hamburg on July 15, 1945 and at Bomlitz
'-{ near Bremen.on July 17, 1945, The N.C. was made from Woodpulp in con-

\ ventional nitrating equipment but the stabilization process and equipment
e were quite differont from those used in the U.S, The N,C, properties

o also were different, ’ '

7
[

A The Paste was preparcd for use either in Cannon or Rocket Powders,
o It was mixed in a water slurry, with some novel equipment at one plant,
NS The information obtained will be of value in development work on solvente
- - less Rocket Powder in the U, S,
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E?‘E:'j NITROCELLUIOSE AND PASTE MANUFACTURE AT =l
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1, Introduction. : .4

4 German Cannon Powder and Rocket Powder was nearly all made from the basie

N intermediates, nitrocellulose (N.Ci) and Diethylene glycol dinitrate (DEGN). TN

M9 These were mixed in a water slurry and filtered to about 35% water content Lo

. to obtain the raw material termed Paste which was then transferred to the

Sl Powder or Rocket manufzcturing areas for addition of the other ingredients, R

N éﬁ_\ such as stabilizers, and for the further processing, e
iy’ -’ :

’L’VS:E ( a) Kl‘&?me 1 ‘ . '.:(;C:’»,_.

° x . Krwmel Works of the Dynamit. A,G, was located about 3 miles

7 from Duncberz Vorks of the same firm, Duncberg was the larfest Cannon and .‘
Rocket Powder factory in Germany, with a total capacity of 3,000 metric i
tons (6,600,000 1bs,) of Powder per month, Krummel supplicd the Paste for b
almiost all of this production, ' RN
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(b) Bomlitz -  ’
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At -Bomlitz, the Fibia, GmbH subsidiary of Wolff & Co,, had built SN
a large factory with faciilties for both Paste and Fowder for Carinon and RGNS,
Rockets, The total Paste capacity wes equivalent to 2300 motric tons of NS
Powder (5,060,000 1bs,) per month, This report covers manufucture of NC 3,1}_.:;
and Paste and reference should be made to the following separate Technical fee @
Réports: : =

ey

ﬂ 5 :"‘I
2]

14 p 1

‘1, Nitroglycerin and DEGN ~ No. 257 - 45
2, Cannon Powder - No, 259 = L5
3_7' Rocket Powder = No, 260 - 45

%y

A
» - .
L

.*{;.\ General infor, #ion obtained concerning plant employment s auxiliery
\{I‘H operations, st¢,, for Krummel and Bomlitz, has been included in this re- ~ X
E{\ port in the . gpendices, .. _ . :1'
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2, Krummel,

Nitroecellulose Plant

The information in this section was obtained by translation of a re~
port written by the Krwmmel Staff. (Translation by ILt, Ce W. Rouss, USNR).

The’ Nitrocellulose plant at Krummel consisted of 2 units¢ the plants
Heide ana Abhange The manufacturing process was the same in both, e
aifference was in capacity and, to a lesser- degree, in the mochanieal in~
stallations, The output of Holde amounted to ca, 400 tons per month and
that of ibhang to cd, 900 tons per month, '

(a) Raw Materiels

‘The raw materials for the production of nitrogellulose ware:
bleached cellulose delivered in the form of crepe paper; the products of °
factories at Temming, Foldmuble and Aschaffenburyg were used, - also the
acidss ‘

HS-acid (88% HNO3, 10%,Hp 0,)
CONC. HNO 3 (9
Olewn (20% 03 or 25% 203)

The acids were delivered in tank cars and pumped from the pumping station
(buildings 257 and 705) into acid storage tonks of 60 cbm and 30 cbm
respectively, in buildings 251, 622 and 723, ' The tanks were of iron
except those for pure nitric acid which were aluminum,

Storaze room Heide - . '
HNO3 or HS-icid, respe . 900 to
Oleum 600

Storage room Abhang .
" Nitric acid, or HS-acid, resp. 800 to
Oleum , 600

Cellulose Storage

Cellulose was stored in buildings 25 and 703, each with storage
capacity of 470 tons, DBuilding 245 had only a rail-connection while builde
ing 703 had facilities for unloadins from ships on the Zlbe river,

~lye
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2, Krummel (Cont'd)

Préparation of cellulose

Cellulose to be nitrated; was torn to shreds by rotating rollers and
then blown by éxhausters through air conveyors (which could be heated) to
the nitration house into large cellulose storage ehambers, The heated
conveyors dried the cellulose for nitration. The moisture content was in
this way reduced from 6-7% to cae 129, In the plant Heide drying come
partments were installed at the end of the conveyor on account of the
short distance, The cellulose was conducted on belts through these drying
compartmentss Recently the drying was discontinued.

Merufacture of nitrating aeid

The nitrating acid was manufactured by regencration of waste acid, i.e,
the waste acid after analysis was butted with coneentrated nitrie acid
and oleum to the required mixed acid concentration, This wes done in iron
mixing tanks with built-in stirring apparatus, :

In building 249 there were é such tanks of 60 cbm each, while in
Abhang (buildings 724 and 725) there were 16 tanks of 30 cbm each,

The strong acids required for regeneration were measurcd in measuring
vesseIS"(vertical cylindrical containers), The required amount was ob-
tained by means of floats in sight glasses, : .

The composition of the nitration acid for a pitro-cellulose-nitrogen
of 11425 - 11,507 consisted of 16-18%, water, 205 HNOj and 64-622 H,S0),,
and for a nitrogen content of 1342-13437 9-10% water, 22,5¢ HNO3 and
6845-6745 sulfuric acide

The regencrated waste acid (nitration acid) was, before its use,
tested again by chemical analysis, . |

Acld Fume liecovery . - .

411 acid storage tanks and measuring vesséls were inter-qonnected“
by pipe linés for 'the purpose of -drawing off acid vapours,

.
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By mcans of fans these vapours together with the vapours emanating from ;:-‘;?_-;3;4{_
the nitration house werc blown into absorption towers, to which water was ’:Z-:}'r:;f'
added to produce 50% nitric acid,  The absorption towars in Abhang were NI
made of VA me_:tal and were erected very close to the nitration houses; P ‘
while in Heidé the old ceramic towers were still in operation, In the AN
latter the fans were after the towers so that the vapours were not blown R

into the towers but drawn through them., Dy means of centrifugal pumps .
the water was recirculated oVer the towers until the desired concentra-
tion of 50% had been obtained, Then this weak acid was pumped into
storage tanks through V24 pipes or Mipolam pipes and eitﬁer used up with
the nitration acid or any excess was sent to the acid area for denitra-
tions

Storage capacity for absorption tower acid

Heide’ 4O tons (building 251)
Abhang 240 tons (building 731, 732)

. (b) Process and Equipment

(1) Nitration and Temperature Control

The stredded cellulose was weighed, loaded in cars and
placed in nitration pots while at the same time the nitration acidwas
run into thesec pots, 25 kge cellulose with ca, 6% moisture content were
nitrated per charges In the plant Heide the nitration charges were.
somewhat smaller on account of the smaller sized pots, The charge size
was only 13 Kg. in the case of PE-wool and 1l Kge in the case of S-wool,
The nitration pots were provided with mechanical agitation, (See Photo
No, 1 of ippendix).

¥

The acid necessary for nitration wes first brought to
the required temperature in vertical cylindrical tanks, These tempering
vesscls contained cooling or heating coils, respectively and a good
stirring apparatus, Volume of the containers was 6 cbm, The tempera=-
ture was adjusted to 30 dege Co For nitration a cellulose acid relation
of 1 to 45 was maintdined. The nitration time was 30 minutes,

Plant Heide 24 nitration pots, each 0,5 cbm, .
Plant ibhanz 32 nitration pots, each 0.7 cbms

o ‘ b
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Yield: PE~Wool = 1,44 _ . ;§?RJQ§

Selool ¢ 1,64 - . . Mot

At the énd of the nitration time the pots were drained into centrifuges AR
and the waste acid was separated, This required 6 minutes at ca. 900 W

revolutions per minute, In the older plamt Heide, 12 iron "standing"
centrifuges with bottom drives were in use, Contents were removed at

the top by means of large tongs, In the plant Abhang the modern V24 sus=-
pensed drive centrifuges with bottom discharge were used, (See Photo No, 2
Appendix)e The arrangement here was such that there was one centrifuge
cach for 4 pots while in Heide there was one centrifuge each €fer 2 pots.

The N,Cs slurry was run from the centrifuge in a V2A line with no trap in
it,

The waste acid scparated was returnea to the acid sterage for re-
generation having first passed through rotating filter drums in order to
remove any NoC, which was carried off with the waste acid. This N,Cirwas
dropped from the slightly conical drums into water containers and was then
adted to the normally nitrated N,C, from the centrifuges,

Storage capacity for waste,ap;dg - ‘ /

Heide: 9 tanks cach 60 chm,

Abhang: 12 tanks cach 60 cbm,

1 . N

All apparatus of the nitration house and all waste acid containers were
provided with fume lines which were also connected by way of suction fans
with the acid absorption system,

(2) Pre-Stublllzatlon:

The nltro cellulose from the centrifuges was dropped into a
stream of flowing weter and then run to the next house into the so-called
pre-washer; this was a container with an acid resisting lining and with
mechanical agitation, Here the material was diluted, the larger lumps
broken up, and finally pumped into stabilizers, These were tanks which in
Heide consisted of wood and in Abhang of V2A metal, They had a double.
bottom of which-the inner one had sieve-like holes, at the finish of the
cookins the water could be discherged. through a discharge pipe. from the
space between the two bottoms, Each cooker had 4 built-in shafts which

. .
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opened intd the space between the two bottoms and into which the heating steam
sntered, The purpose of these shafts was to bring about eirculation of the
water in this way, The steam pulled the water up, threw it over the top. 124
the charge and then sucked it in again bolow the sieve-bottom, The. boiling
was conducted with steam of 3 atu at atmospheric pregsure and lasted 3 hours
in the case of PE-wool and 6~8 hours in the case 6f S-wool,

Boiling-tub room

‘Hoide: 16 pre-cookcrs, oach 10 cbm (bldgs. 230)
hbhangt 24 " " * 14 cbm (Blc.gs. 708, 709)

'me boiling tubs were emptied in Helde by hanc by means of rorks. In this :\3 f' N x\

process it wag necsssary that the N,Cy after being boiled be washed ot least ;-{‘.-"}\,-,
two times with cold water, In Abhang the tubs were emptied through a bottom NS
valve by means of 4 hose and the NC was thus washed into the pressure-cooking Y
building, ‘ :!,';:“::;-f.z
= ._3.-\ \

(3) Pressure. Cookigg | :::\2'

AR

The pressure cooking served a two-fold purpose, TFirst, it :-:::\'\:-\.3}

acted as o stabllization ana then it served to bring about the eorract vis- YR
cosity, It was conducted in V24 autoclaves, partly with direct and partly L‘*x‘
with indiroet steam, (heating steam 12 atu), In the interior of each | PR
cooker there was a stirring apparatus, The volume was 5 chm, with a charge A
of cae 450 kg. nitro cellulose, Up to a temperature of 100 degrees only RN
indirect steam was used, over 100 degrees direct steam was introduced, The ;.‘\:‘."‘e:i.‘:"‘
N.C. was heated to a temperature of 142 - 145 degrees C and theh this tempera- SATaT
ture was maintained for 6 minutes, Thereupon tho steam was cut off and the £ ?'*""‘
contents of the cocker werc pumped through the bottom valve, Which maximum A ERANNE
tenperature .should be used for a certain cooking process depended on the AR
desired viscos:i’ty which could only be determined empirically, It deponded on N
the mechanical peculiarity of the pressure cooking installation and wes quite '::w':_ N
Y cifferent in the various installations, Plant Heide had 3, plant Abhang ‘6, ki
pressure cookers (bldgs. 236, 710, 711), !—.{E..-\!
R

The v:Lscos:.ty, by the Hoppler method (Felling ball li-{t-}l{l

20°C) was determined in a 3% aceton solution, It was specifica for each order. WY
SR
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(k) The Hollanders and Rotating Drum Filters

%

“l
22
~

FProm the pressure cooker the material was pumped
first into a vessel with a sieve-plate bottom where the pressure
cooker water was removed, After washing with cold water in the 'same
vessels the NoCs was transferred to the Hollandérs, In Heide small

. cars were used for the transport, while in Abhang the de~-watering
vessels were placcd so that the N,C, could bé dropped direetly into
the Hollanders, Plant Heide had 6 Hollanders of an older construction
(Voith-Hollande® with 7.4 cbm content) and one modern DBanning=Seybold
Hollander of 14,5 cbms Plant .Abhung had 7 Banning-Hollanders, each

o
RIS VTN

e

j Eﬁ* 14e5 cbm,
% 1000 Kgo .nitro cellulose §Von.th-}lollander)
- 2400 Kg, . (Banning-Hollander)
i, &¢ the start of charging 3-4 Kg, soda was added ‘
§ to the Hollander stock in order to neutialize the acid which would be AR
N freed from the nitrocellulose in the cutting process and thus protect :":\'1'_.;:.1;
xR the knives against corrosiony The Flsvalve of the Hollander liquor e
SN should be betweon 7 and'9, If need be, the soda addition was increased. L
. The cutting time was ca, 3 hé urs, ’I‘hereupon the N,Ce was drained of?f ! (
~ into a tank from which it was pumped to the rotating drum filters, _;-;:3*;;
'\'i This apparatus separatod the perfectly cut fibres from the imperfectly Y
S cut oness The scparation took place in a vertically totating sieve e
3 drum into which the NC ¥as run, being diluted with enough'water to permit Ty
5 ‘the fire particles to go easily through tho O.4 mm holes of the sieve, tk};":: i}
o~ while the coarse particles were removed from the siove by built-in b~ -
X ff:":’ strippers, This coarsz material was again conveyed into the Hollander ::-\1:.:{‘2
o and cut, Inasmich 25 the separation takes place without cifficulties oY
;.ji‘ only with a very great dilution of the stock, it was necessary to de- MARACK
3 water the strongly diluted fine ‘stock in rotating sieve drums (de=- n::v\‘:}‘:
A watering drums) iy0s,: to thicken-it, The.thickened NeC, now was ready NCR NS
for after-stabilizingswhile the dilution water was again conveyed back {
N to the circulatlon. . . )*;JE}L}
' - ) BN
A .o JPlant Heide: 2 Rotary drum filters.. g‘{m
3 Plant Abhang: 4 Rotary drum filters, - - g‘g.}:
r— . )
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(5) After stabilization % '::';3:_

: | '\"-'\:

‘The after stabilization was carried out in simple P

cylindrical tanks with mechanicakggita‘aion. Direct steam at atmospherie Lol

pressure was used for cooking. cookers were either of iron (Abhang) , P
" or'else they were tanks built of concrete and acid resisting brick
* (Heide)s Volume of cookers in xbhang 14 cbm, in Heide 10 cbm,

S
i
t
i
4
¥
'
i

Cooking room Heide, 14 cookers 2bldg. 230;
" Cooking room Abhang. 14 cookers bldz, 714

o »Nitx:ocellulo'ae of low.nitrogen content at the aftere
stabilization was heated only to cooking temperature, decanted and
washed once with water, It was then, as a rule, stable according to the o0y
test by Bergmamn-Junk (2 ccm NO/gre NG). Nitrocellulose of high nitrogen ‘
coritent on the other hand had to be cooked until stsbility was obtained.
For this purposc samples were taken and tested at various time inter- ,
vals (after 2,3,5,8 hours and then after every 3 hours), In addition

to the stability tests every after-cooking charge was tosted for the RS
exact nitrogen content, Depending on these tests thc process was con- N
tinued or stopped, C o N
/ Lt .,
(6) Blending House ° _ . ...M,.u..i

Cor;!‘GSponding to the nitrogen content of the in- -

dividual after-cooker charges these were pumped together in large mix- o
ingvessels (built of masonry) of 100 cbm content and combined into e
nitro cellulose mixtures of a certain nitrogen content, About 7-9 ‘ ~{

cooker charges were combined in one blends The homogenizing of the L ‘
material wes obtained in the mixers by means of strong agitation, 1.s,, BT
cither by moans of fast moving propeller type agitators (plant .ibhang) kA ‘}-':}::}:
or by means of the slowly moving horizontal agitators (plant Heide,) RN

‘ : S

Dlending Room: "'}e‘}:ﬂ‘:’

Heide: 2 mixers; each 72 cbm,. ) . ""*‘”’"‘

Abhang: 4 mixers, each 105 cbm, (bldg, 716) e

(7) De-Sanding ' | RN

T A

The blend in the mixer was then thinned by addition ,
of a good deal of water, and conducted through the sand catchers whore S
sandy impurities were separated, The sand catchers werc round vessecls, o
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2, Krummel (Cont_.‘d) | :

‘. i . X
conical at the bottom, ihto which the material entered at the bottom
and because of the rcauced velocity in the upper, wider area, heavier
particles than the N.C, fibres were removed, The sand collected at the

‘bottom of the vessel and could be removed through an opening there,

Every de-sanding. meta]lation consisted ¢f 3 individual sand -catehers
which were arranged in series, After de-sandinm; and before the NJC, -
reached the centrifugos for further de-watering, the material was thickened
again in rotating de-watera.ng drums, Just as'in the pnevious stagel

vk s

The plant Heide had one de-sanding u.ni.t and the plcmt Abhang had 3,
(8) De-‘iu.terigg ) ‘

For final m-watering of the nitro ccllulose in the
centrifuges there were so-called feed . tanks from which the individual
cenari.fuges werc fed, These -yessols were simply vats with.agitdtors
in which the thickened pulp was maintain\.d in constant movement, From
here the N.C, Was run by gravity into eéntrifuges placed beneath where
1t was de-watered to a mo;sture content of 35-&0‘2

The plant Heide had 8 de-watering centrifuges which
had belt drive with transmission from below =+ 1600 revolutions per
minute, There wasglao a shell centriﬁxz,e for écontimuous operation,

It was emptied automatically by means of a shell knife, The filling
and emptyiné, took place periodically, The centrifuge drum was hori-
zontal and had 3 direct motor drive,.

'In the plant Abhang the de-watering contrifuges -  jrnioqiiononcs

were, like the ncid centrifuges, suspended typecentrifuges with bottom "

%
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discharge, Thero were 8 of them and also a thrust ccntrifube. suit- D) AT

able for qpntmuous Operation. The latter had 2 moving drum, placed ‘.V::-.-.wj;-' YOl

on a horizontal axle. in which the sliding bottom was moved periodically -

PR R
to and from by means of oil regulation and pushed forward the dried *.':h::-;.}:.:_.z-\ i
material, Yoo v . SR
M » iale . ) ‘ ! * LA Y < s -.
The nitrocellulose de-watered in the centrifuges was FRNDRE
shovelled by hand into zalvanized 1;on barrels and rammed down, The *&:}.::-,j,‘-&
barrels were then weighed, marked and taken to the shipping place, e
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. X'.: 9 . Purification plant for waste water D
} “‘« 1,
R The waste water from the nitrocellulose operation had to be o
ot fread from the nitrocellulose in it prior to'discharge into the Elbee, b
: For this purpose it was éonduscted inté ditches with o cross-sectional o
o area large cnough to permit the material carried in the water to settle,
«¥ b Y
N .
}:&_ﬁ In the plant Helde all the purification ditches were built of 0y
X masonry lined with plates, while in the plant ibhang there were in ad- L
o dition to such ditches, so-called "fume catchers" which were conical- -
shaped vessels with the tip pointing down, In these the water moved -
,,}I‘A} up, and, because of the enlargement of thé éross-secctional area, , PC:
2;{‘_1" caused such a large reduction of the flow that a very extens;we puri- y o
_‘;.f‘q fication of the waste witer tcok placen - [
DONE ‘\j_'-
s The plant Hoide had 3 purification ditches built of masonry =~
,%3 ’ and Abhang had 4 such ditches and 4 fume catchers, ‘™ E::
S -
e ‘ The yieldof N,C, was statud as 160 to 165 lbs, of 13,374 N g
ji grade and 140 - 145 lbs, of 1145% N grade from 100 1bs, of Cellulose, e
3 The pulp used was a mixture of abou% 85% Deechwood and 15% Pine. (End -
I of translation), e
[y
;‘\'.:,;“ (c) .'1339_ Monufacture! of Paste - Krummel {3‘_22
.‘::;;}-.:}‘. {Transiation of Report by Krummel Staff) e
SRR
DA NS S o Py
*:\-‘::1: AN W The raw materials for Paste were nitroccllulose, and explosive oil, ;::Q
o ‘\m The manufacturing process depended on a good mixture of these two pro- o
;-.,—-r—q' Jucts, ::} I
\"\NA%A?}‘- .v. \J ‘t-c‘! e . N F::“‘
?:*.; RN '\(-7“ b The .manufactu~e of axplosive oil has been extensively described '_-,\‘
\Af.\c:_wtz;}:h elsewhere in tho report referred to above, The oil necessary for Ny
};’:f}f“*\ - :-‘;;I' cach 'mixture was weighed in the explosive oil storage in amounts re- N
%\‘t‘hﬂ? svwired and stored in lead lined wooden boxes until -needed by the paste '
ey mxmg houses, It was then jetted through an injector as an oil-water- };Q
;:3.:-}.: }.:-j.;:};v' cmulsion and mixed in the initial mixture vessels with nitroce.llulose >
e moa slurry. oty
R n
-;:'C-fjt-;'\' The nitrocellulose (NC) delivered by the nltrocellulose factories t:‘;f’\
,".'?"‘ in tightly closed iron barrels had to be sieved before it was used in
e ihe manufacture of pasts, In this way it was loosened and a good sample NN
by o
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SRy 2. Krummel (Cont'd) .

..{_“':sa‘ * -
2@; could be taken to L.etcrmlne its moisture content. The moisture con-
R tent of NC fluctdated as a rule between 35-40%, The determination of
.‘3‘* N the moisture content was made in the laboratory by drying over night
) at L5 degrees,
J The “NC ,Jlends employed consisted of 2 components: gun cotton with
:]r . a nitrogen content of 13,15 = 13.25% and one of low percentage with a
Ll nltrogen content of 11,30 ~ ‘ll.hSZ. From these two types all necessary
ﬁ‘-{‘i | mixtures could be mades the main NC mixtures possessed the following
nitrogen content: 11,509, 11,90%, 12:20%, 12,508, 12,75%, 13%, Ac-
b _ cording to the amount of nitrogem content either the high or low per-
N Q? centage portlon predominated,

] W |
Y "3'5 The 1nuiv1dual mixture had an. average. dry welbht of ca, 10-12
A tons, Each mixture was separately stored in boxes and after its

e moisture content had been determined, released for manufacture, ,

The size of an initial mixture in the paste-mixing houses amounted
throughout to 400 kg, cdry weight, For a 30% pastc there was thus the
followmg, initial mixture: )

Fo s/
et
R

(T
-~

-

280 kze NC-dry
120 Kge Explosive oil
k00 kgo. paste drys ..
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The NC, wol(',hed in rubber line® 8acks, was transported from the
NG storage to the mixing houses by means oficlectrical trucks, It
was then transferred into 3cbm mixing vessels incto which water had been
. placed, For about 10 minutes it was stirred and then explosive oil
was added, as already mentioned, as ah emulsion, The mixture was again
stirred for 10 minutes, The ini’ca.al mixture was now ready, It was
drained off into centrifuges where the paste was reduced to ca, 35%
4 moisture, - The centrifuges had a bottom outlet and thas the contents
st could be, taken off into sacks lined with rubber by merely holdlng the

2 ‘.- Y !

:}\_:‘:'.3' sacks under the centrifuges, These rubber lined sacks were inserted
::.‘ o into linen sacks, and trensported-to the paste storage by reans of
m\I:} electrical trucks, and then shippeds

x 3 ' . ool N A . e .

.. The water from the slurry was collected in purification vats and

1@

»
2 a"y

o Dte My

AL DS

re~used for other initial mixtwres, The initial mixture ratio was
roughly l:4 with respect to the dry weight, of the paste initial mixture,
The output of o paste mixing house was stated as_ItB tons per day,
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2. KXrummel (Cont!d)

Communication between the ‘mixing houses and the explosive oil storage
from which the weighed explosive oil was taken was by means of light
signals, That which has been described above was equally true in the
manufacture of paste using nitroglycerine, diglycol dinitrate, tri-
glycol dinitrate. and methriol dinitrate. The control test of the
finished product was done by extraction: of the exp1031ve oil by

mesns of gther and by re-weighmng of the dry n1tro~ce~lulose.

The composition of the paste ‘wis specifled by the Duneberg plant o
orders; A ropresentative list of the various types roqpired is given O
in the following tabled '

100 . Krummel

) Nitrocellulose
RBlock-Nr. ' -  Poaste | Ny.. ., Beoch  Pine Sourcé’
B . . NI
' 11 - 999  40;0% Ngle 12,75 ~ . 100 Krummel
1001 - 1999 28,05 Ngl. . 1,45+ =~ 100
2501 hnd 2999 31 7% Nblo ' . 11 85 £} - 100 B
3001 - 3999 w%mgv mm © 85 15  Krummel
LOOL - 4999  45;0% Ngl. 13,00 85 15  Troisdorf .
5001 - 5999  35,0% Digl, 12,50 . 85 15  Krummel
6001 ~ 6999 36,03 Digl, ‘13,00 ' 85 15  Troisdorf
7001 - 7999 : ' -
N 8001 - 8999 - 45,0% Dlgl. 13,00 85 15  Troisdorf N
3 9001 - 999 26,7% lel. 112,20 85 15 Krummel
) 10071 - 10999 37,18 Digl. - 12,65 85 15" Troisdorf
% 001 = 11999 I . '
) 12001 - 12999 © 18,04 Methr, - ' 11,75 85 . 15  Troisdorf
q ‘ . 17,0% Trizls -
5 13001 - 13999 - . S
A 1,001 ~ 14999  26,7% Digl. 11,45 - 85 15  Krummel
o 15001 ~ 15999 50,0ﬂ Digl. 12,00 ° - 100 -
N 16001 - 16999 2008 Digl. . I2.00 - 200 !
3 17001 - 17999 '35.6% Digl, 12;25 85 15  Troisdorf
18001 - 18999  '45;0% Digl, 13,00 - 100  Troisdorf
19001 - 19999  26,7% Digl, 12,20 ~ . 100  Krummel
20001.- 20999  45;0% Digls 12, ’80 - 100  Troisdorf
21001 - 21999 26,73 Digl.. 11,45 -
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»;‘*‘/‘n"."« ' ‘ . '
:‘é; ~ _Nitroecellulose
"2-}] Block=Nr; Pasto - ~ N2 Beach Pine = Souree
A
o 22001 = 22999 29,07 Trigl. sza,zs; . Trotsdore
Q) . 6 0% Ngl. . \
2! 2001 - 29% 508Nl 13,00 - 100
By 25001 - 25999 - 35,0% Digl, 12,50 - 100
\ 26001 - 26999  36,0% mgi. " 13,00 - 100
W -
Y s 5 o
:{\xj & 3i Bomlitz - Details
: !a) ;C. ldyg T
%
}\3 The N.C. operation at BOmlitz was carried on in two identical )
}:} unes, cach consisting of the following builclings‘
”:;-é -
2! 1, Pylp Shredder and Dryet,
2, Nitrator House, :
: 3. Doiling or Pre~Stabilization House.(
3 4, Hollander Housc for’ Commiguting, '
\‘{3“3 S¢ Pressurc’ Cooking and Fa.nal Sbabilization,
U / 6, DBlending, .
AR -
i oo (b) NgC4 Process and Equipment
N B
'gs_n R The raw materinl, celluloso,,was ‘eroped paper. made from
AN a mn.xture of beech, and fir or pine wood pulp, . v
bl
:;'?_L . . Noarly all details of ‘operation and equipment for N.C. at :
"o Bomlitz are identicalto those already described for Krummel and ]
! eliminate repetition, only the points where differences were observed
;;{;3 are reported here. X
R ) .
'::f . There were 21; nitrator «dipping pots and six centrifuges
nNE in each house, The charge -size was- 23 Kg. of eellulose which was
e nitrated at 20 deg. .C for 30 minutes. ' The charge size was set by the
o maximum capacity of centrifuges, This equipment had no bottom outlet
Y .
!
:{‘-"z‘ 3 ' '
&:_._1‘1
o - . . . .
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3. Domlitz (Conttd)

cnd it was necessary to iift the acid N,C, out with tongs and then
drop it down a chute for drowning it in a stream of wc.ter. This
slurry ran by gravity to the Doiling tub house; ]
S E:Lther high Nitrogen (33.2 - 13-35‘ N,) Schiesswolle or low Nitrogen
3 (1ol '="11,7C N,) PoEe Was made, The Schg sswolle was boiled for 8 to
10 hours in the“V24 lined tubs, then sent to thé.Hollander housc for
reduction to the nroper particle sizé, The P.E: was boiled for a
shorter timey. Tho finel N.C, wastested by the Rergman-Junk test.

. The Hollander had vertical beater wheels, one rotor and one
stators. , ‘ e
After the Hollander, the N,Cs was sent to the Prossure cooker and |
further stabilized under 37 lbs, stoam pressure = the 13;3% N for 1}
_ to 2 hours and the 1le5% Np NeCo for % to 1 hour;.

1Y

. The mterial wes thep blown to the final stabilizing or Poaching
tubs, Depending on the quality, it was boiled for poriods varying
from 4 to 12 hours at 90 - 200 degrecs C,

The two grades ofNo(C, were then mixed in the proper proportion to

cbtain the desired 12,29 Ng in'a blender with a capacity of 15,000 Kge
of NoC.

.+ The seven blends of N.Cs Prepared at ~Bomlitz for use in manu~
i’acturing solventlcss powders were as followss (Ouoted from U.S, Army

Ordnance interrogation : ‘ ‘A‘J
TYPE (X)M’OSI’I?ION NITROGEN CONTENT VISCOSITY
DO 70% C 13,15 ~ 134258 30 - 45 seconds
T 308 11,0 -« 11,5 10.~ 15 seconds
] T 12,6 « 127 . 20 - 35 '
D 50% 13,2 - 13,3 10 - 15 scconds
. 50% 11,0 - 11 10 -
122 = 12,3 . 10 - 15
DO-TR 50% 13,2 = 13,3% 20 - 30 seconds
50% 11,0 « 11,5 - 10 - 20 seconds
1202 - 12.3 15 - 25
~16~ [
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TPE  COMPOSITION . NITROGEN CONTENT VISCOSITY
R=50 30« 352 © .13.2 « 13,3% 40 - 60 seeonds
65 = 70%. 11,0 = 11 10 - 15 seeonds
, . 4490 = 11,9. 15 « 25 4
V-l 90§ ' V1342 « 1343 20 - 30 seeonds
10 11,0 - 11 10 -135
i _"I3',"I' — 15 < 20
Rel 502 553 13,1 ~ 133 about 30 seconds
L5% 11,0 « 11,5 about, 20 seccnds
12,4 - about 25 seconds
D60 Same as Wl but with viscosity of 40 « 60 seconds

There were two systoms at Domlitz for transferring the N.C. to the
Paste mixers, With the .older one, the N,C, was centrifuged to a water

contont of 30 =357, loaded into bags, and transferred to the Paste Area,

. In the new equipment the bilend was made with water pumped back
from the Paste filter, The mix of N.(y, with about 10% N,Cs in the
slurry, was pumped to the ‘new Paste mixarg . _

(¢) Paste = Process and Equipment !

In line with each of the 5 small Schmidt DEGN nitrators theve
was one Paste mixing house, For the large Schmidt nitrator there was
a new very large mixing house,

Each small mixing house had two rooms on the upper level
where four, 1000 litre V,A mixers were located, On the lower level
there was one centrifuge for.de-wataring the slurry from each set of
4 mixers,

The mixcrs were fii-st charged with water, then the proper number
of bags of N4C, were dumped and then the DEGN was run in to the slurry.
The temperature of the charge was maintained at 25-30 deg. C. by 80
deg, C water in the jacket of the mixer, A slurry containing 207 solids
was made in this way with & charge of 100 kg., dry weight, of Paste,

It required 20 minutes per mixer cycle, The mixed slurry passed over a
magnetic separator as it was rur to the centrifuge which held Just ohe
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. = . (e
mixer charges The Paste was forked cut the bottom opening of the b
ecentrifuge, fell through a rotating drum for treaking the cakes, A
and blending, into a hopper« From this the Paste, containing 35% o
‘ water was loaded into bags for transfer to the Powder Area, N
' ‘ : -
Nearly all Paste made at Domlitz was either the 20% DEGN Grade R
or the 35% DEGN grade, Details of eomposition are deseribed in the ;:{;;',-;u-j
réport of Powder Menufacture, (Technical Report 259-45). BN
In the new Domlite Paste mixing houss, there ware two Jargse steel 3.&\,:}}!::':‘
mixer tanks each with a capacity of 10 m, tons (22000 1lbs) dry weight P
of Paste, These had a volume of 100 cubie meters and were 4 meters in SRS
diameter, The agitation was provided by a 60 Kii motor. The vertieal B SO
shaft was supported in a water cooled foot bearing. oy ':f.;j. i
\ ‘ ‘ C RGNS
d The N.G, was first charged as a 10% sluriy pumped fiom tha NeG, s
: Area, Then the DEGN emulsified ih water was added over a peried of \ N
5 . 2 hoursq¢ The final slurry contained 10 solids, The charge was agitated e
X Nthen for a further 2 hours, The outlet valve in the conical bottom of ,:u:.'::.;-_‘
% the mixer was opened and the whols -charge was pumped 500 meters to SRS OY
the Filter Houses 4 centrifugal cast steel pump with a water laftern .:'-.n}_l‘\-.
ring stuffing box was used for this purpose, In the line there was a ;;::_,
booster pump of the same type half way to the filter house, | q
. ‘ LR
b the Filter House thers were two vertical steel tanks® for '?,“.::" }
storage of’ Paste slurry, The sjurry as received contained 107 solids. BRI
This was continuously mixed with filtrate water to meke a 2% slurry N
for feed to the filter, The filter was a rotary vactum drums It had N
a 4=500 mn vacuwn for ceke pick up and & 200 mm vacuum for de-wateringe -~ - 4
o The cake was covered by a continuous blanket for assistance in de- AV
o ‘waterings A eake 2 em, in thickness was obtained with the water . -’ A .::-,_‘
E-:: varying from 35 to 39% at times, Ths system had been in use for one St
: L - 5
4 From the filter the paste was transferred by a ecrew coriyor, b 8
X\ to break the lumps, to the charging hopper where the bags were filled RN
Qg for ‘transfer t¢ the Powder Area, TN
:h | 3
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1 5¢ Nitro-Cellulose - 1350 M, ‘tons/mo,

o 6, Hexogeri - RDX - W - ‘841t Process - Plant destroyed. 80100 ¥
A tons/mo,
Nt 7o Plastic .Plant - Phenol Formaldehyde,
{ 8, TNT - From Toluefie = BOQO‘M 't:ons/mo, '

9¢ Shell Filling Line, . '*

N 10, Demolition Block Preﬁs I.;Ine. L
] 11; Nitroglycerih and DEGN Nitrators (4 lines) 2000 M tons/mo.

N 12, Paste Plant - 3000k tons/mo, . C\
o, 13. RDX dry Hause Line, : o
" lhe Commercial Dymamite Line, - oo

Xy Wy The Nitric Acid used at Krummel was shipped from other plants,

) * principally Embser, It wes received as 99% Acid and as a Mixed Aeid
Lk containing 907 Nitric and 107 Suli\u'ic.

v . .
; ; Although Schmidt made his .’mvention of the continuous N,G, nitrator
: at Krummel, there are none of these units in operation there, Only the
’n\:;} bath nitratlon cquipment is used, )

1“: "

}-\. .ot The only development work being done at this plant was in the field
L of Shell loading, - Any research in connection with Powder was conducted
y at Duneberg where all Paste made at Krummel was shippeds

. . -19-
:&!lw“&! e 'n'-;.;' - - w - - w - - b4 - . J

GENERAL PLANT INFUR](ATION ON

hadl »
\

Krummel, Viorls was built .as the’ ‘firat. dynamite plant in the world
in 1865 by Alfred Nobel, His compary- ‘later became the Dynamit A.G.,
the present owners. The .following operdtions are carried-on at this

1 S

Sulfuric Acid Concentration: « Pauling process,

Nitric Acid Conceutration - Palling Process and Pre Concentra=-
t‘Ono )

PEIN - 150 -.280 X, tons/mos

Oleum Manufacture - ‘800 M tons/mo’ from Pyrn.tes.
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' ) . General Plant Information en Krurmel Works §Cont'd‘} : -t

i | S

S The maximm employment at Krumel was 9500 workers, of which from 5:‘4_3;3

oeh 40 to 50% were foreigners. . ;{l‘@

“ Mr, James Neale, Plant Manager, was the grandson of one of the !

\ English partners of Alfred Nobele Although he had béen Jailed by the AN

v Nazis, he was later returned to his.position, Mr. Neale had a descrip- o

" . * tion of NC and Paste mamufacture prepared for this tcam. This has been g0

Ny translated and included in the detailed ssction, .

The Sulfuric Acid Concentratipg equipment was the conventional .

Pauling Retort system used in Germany, This has bgen described in By

the report on TNT (Technical Report No. 160«45) and these details i} B

have not been repeateds The Pauling équipment for the conecentration ~ ;\{-,:g

of Nitrie Acid was also describad in that report., NS

The Oleunm for TNT was made from Pyrites in a donventional con- e

tact plant. ey

t P

The RDX Plant at Krummel is described in the report on that b~ el

jedt '(Technical Report No, 262-h5)s Also deseribed in other reports R

are the remaining subjects listed above. with the excoption of the =

Plastic line and the Comercial Dynamite line which ware not investi- e

. gated, ‘ ’ ::_.::_?

APPENDIX II X

_ . N

GENERAL INFORMATION ON BOMLITZ WORKS S

At Domlitz near Walsrode, about 50 miles cast of Dremen, the oy

firm of Wolff Co, had its headquarters and main plants, This company R

vas about the third largest explosives manufacturer in Germany, The D

v Welff family had startéd making Black Powder in the carly 1800s and =t

571 later went into the N.Co tusiness which led to manufacture of proe oy

-‘i{'} pellant explosives, ALY

-::\?.‘ There were three present-owners, members of the Wolff family, }:::‘-ﬁ;

X Gerd and Hans, brothers, and their cousin Gunther, During peacetime, e

o they operated a plant at Bomlitz for making cellulosc products such Y

A as sausage casings, In 1935 they started the construction of the Nk
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APPENDIX II ~ General Informstion on Domlitz .vorks (Conttd)

-~

the three plants they operated for propellant powders Thése facilities
were built with funds advanced by the government-owned firm named
Montan AeGs WLf & Co organized what they termed a "daughter" firm _
named "Eibia" with title to the new plants. and equipment, .The three,

' plants were located at Domlitz, Liebenau and Dorverdens Employment )
at Bomlitz reached about 4C00, at Liebenau it was 3000 and at Dorverden

about 900, - Domlitz was the only plent. of this firm visited by this

team, It had produced 2000 M tons per month of Diglycol powder and,
300 M tons pér month of N,C. powder, Liebenau had produced 2000 M,
tons/month and was installing an additional 2000 tons capacity., Doy~
verden made only 600 m, tons/month of N,C, Powder,

From the total German propellant explosives production figures .
furnisheéd, it has been est:.mated that the following division was

made:
] " Powder Capacity

. Frm . Propellant including Rockets

> . N ) . " " N .
Dynamit 4,G. (DAG) . 8 4, 500, : »
Westfalische nnhdtlscho Sprongatoffe - .

A4Ge (‘]&‘\DA&G) : lé,éw

and any other smaller firms such as "

Wolff & Co, and Eibia . 6,900

Total . : ] 28,000 M. Tons/mo

Nhlle ‘the above est.:unate agrees with. othor repox*bed flgures, the
WASAG represcntatlves have not been avallable to this team i‘or in-
terrogatlon. £

. N

Thev Bomln.tz plant of Eibia was ldcated in a dense coniferous
forest about 2 miles from the Wolff & Co, commercial plants, The
plant lay out wes similar to the DAG plant at Krummel but cost of
bull\ilng construction 'and roads and expenditures'for camouflage ap-
peared torhave been mch freater at Boml;.tz. It. was stated to be
15% more; expensive: (By DAG)

,
t . . \

of

x L]
t . ¥ LI ¢

\

A
Q“"z R ES YW - T WY TS W .4 - - - - - hd b4 - ____ - SaNE
e e ——— -

-
A
s

E_& ™ x
Xy NeA et PR
At L '.‘ 'I'I
t 2 .'.‘:'j
e,
AR
oY AgR NN

x

< sl

Zq 7
—

f‘fré: ot

RIS A

SE

<

>
=
it
N
L]

Ry

P R P
A
".c'_a"- Py

LRy
- _f
"«

. TaTe
A g‘l:
i =
AP Lo

o~
Ay

M e af
r

P e ‘. l‘
£, 'y ".‘

R NL]
Py
”. 7, "l"‘;_".:"-

Iy e
]

Chl
HERaR)

»
‘l

ARAR
»x

L oy
v fu 2 e

RPN




.
y s

Y
9 SILAT 3
g )

e

by s N
SR Bt M I

.
't

‘RESTRICTED

sk 179 200 2
ety 2 i

G s r s — (SN

e

".u ’\‘PL’-‘

PR

Workse

PN M)

PR

e

.,\ ‘
iP5l i S T Y,

1, Sulfurie Acid Concentratlon - Pauling Jystem.

General Information on Domlitz Works (Cont!d)

The major operations.at Eibia Bomlitz wore as follows:

r “a A e

e

2. Nitric Acid Coacentration and Waste Acid Denltration.‘\‘
Pauling System. :

3, DEGN Plants » 6 Schn.dt Continuous Units,

Le N,Go = 2 Units, .
5. Paste Mixing Units, .-

6. Rolling oand Fressing Units for Cannon and Rocket Powders.

S N

7. Proving Grounds for Cannon and ‘Rocket Powder (located at
" Loverschen, 10 Km, awdy).

Gunther Wolff .w.s Director (Manager) of the Eibia Bomlitz ‘
The three main operating area suporintendents werce as follows:

Abld ‘and DEGN - Dr. Werner Schmedding

NaCe
Powder &
Rockets,

work in their fields,

3 Army authorities.

L) "Te
X

..-4‘—-,4’ S e

2

T 1
A dela

RN PP IANY

3
o,

W '

- Dr. aprerﬂcmann

- Dr, Stankicwiecz,

Prepared by:

C. I:io Brooks
Lt. Cdr,. USNR

Go Ho Neff
Lt., USNR
C. We Reuss
Lt., USNR
T. L. Miller
Lt.,, USNR

W. E; Lawson, Dr,
J. B, Castmer, Technicion

20—

Thesc men were responsible for operations and also development

Extensive regearch was not conducted by Eibia,
rather they adopted the standardized compositions and procedures
deweloped by the Duneberg staff of DAG in collaboration with German

/ . The. nitra.c acid used at Bomlitz was shipped there from hmbscn, _
: (Technical Report Nos 484=45) the I.G. plant, The sulfuric acid re-
quired for hitration of Diglydol was received as 60% Oleum while the

NeCs.area received 27%-Qleum to make up losscs,
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Photo No. 2. N.C. Centrifuges - Krummel,
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